Anaphalis contorta Hook f., family Compositae, is widely distributed in temperate regions from Kashmir to Sikkim and Afghanistan to South West China at a height of 1500-4500 m. In Nainital it is found on Cheena (Naina) peak above 2000 m [1a, b] . The fresh leaves of this plant and some other Anaphalis species are bruised and applied to cut wounds under a rag bandage [2a] . When taken before meals, the leaves stimulate the appetite and, as a result, it is administered to convalescents for its sedative and tonic properties [2b] . The oil from the leaves of A. contorta showed inhibitory activity against human pathogenic bacteria and fungi [3a, b] . The oil of A. nubigena exhibited promising activity against Escherichia coli, and Klebsiella pneumoniae [4a] . An extract of A. triplinervis was showed to possess diuretic properties [4b], while antibacterial activity has been reported for A. cuneifolia [4c] . However, no activity was reported for the extract of A. cinnamomea [4d] .
Previous investigations of the essential oil of different species of Anaphalis have reported a variety of compounds. A. margaritacea, a Chinese medicinal herb, showed the presence of γ-sitosterol, nonacosane, α-cadinol [5a] , rosefuran and rosefuran epoxide [5b]. The oil from A. nubigena possesses α-guaiene, γ-muurolene, γ-cadinene, α-muurolol, α-gurjunene and α-bulnesene as the major constituents [4a] .The oil from the leaves of A. contorta has been reported to possess α-thujene, α-thujone, linalyl acetate, nerol, . However, in another study of the essential oil from the aerial parts of A. contorta, caryophyllene oxide, α-cadinol, caryophyllene alcohol, γ-muurolene, 14-hydroxy-9-epi-β-caryophyllene, ar-curcumene and β-bisabolene were the major constituents [5d]. Besides this, the extracts of Anaphalis species have also been studied [6a-d] .This communication presents the essential oil composition of the flowers of A. contorta with the aim of possible utilization of the oil and demarcation of its terpenoid profile.
Fifty-one compounds were characterized and identified according to their mass spectra and their relative retention indices determined on a non-polar stationary phase capillary column, comprising 97.0% of the total oil constituents. The identified compounds are listed in Table 1 in elution order from the TG-5 column, along with the percentage composition of each component and its retention index. The major constituents were β-caryophyllene (19.2%), γ-curcumene (17.5%), δ-cadinene (10.2%), labda-7,14-dien-13-ol (4.8%), epiα-cadinol (4.3%), bulnesol (4.3%), α-cadinol (3.8%), β-bisabolol (3.7%) and labda-8,14-dien-13-ol (3.3%). The oil was rich in sesquiterpene hydrocarbons (60.5%), followed by oxygenated sesquiterpenes (26.6%), oxygenated diterpenes (8.1%) and diterpene hydrocarbons (1.8%). Interestingly, neither monoterpene hydrocarbons nor oxygenated monoterpenes were found in either this or a previous study [5d] .
Experimental
Plant material: The flowers of A. contorta were collected in October, 2011 at an elevation of approximately 2100 m from Devidhura, district of Champawat, Uttarakhand, India. The plant was identified at the Botany Department, Kumaun University, Nainital and confirmed at the Forest Research Institute, Dehradun, where a Herbarium specimen has been deposited (Voucher No. 28/100991).
Isolation of essential oil:
The dried plant material (100 g) was hydro-distilled for 3 h using a Clevenger type apparatus. The oil was dried over anhydrous sodium sulfate and stored at -4°C until analysis. The yield of oil was 0.3% (v/w).
Analysis of the essential oil:
The oil was analyzed by using a Varian 450 (TG-5, 30 m × 0.25 mm i.d., 0.25μmfilm thickness) Gas Chromatograph under the experimental conditions reported earlier [7] . The oven temperature was programmed from 60-220°C at 3°C/min, using nitrogen as carrier gas. The injector temperature was 230°C and the detector (FID) temperature 240°C. GC-MS utilized a Thermo Scientific Trace Ultra GC interfaced with a Thermo Scientific ITQ 1100 Mass Spectrometer fitted with a TG-5 (Thermo Scientific) fused silica capillary column (30 m × 0.25 mm; 0.25 μm film thickness). The oven temperature range was 60-220°C at 3°C /min using helium as carrier gas at 1.0 mL/min. The injector temperature was 230°C, and the injection size 0.1 μL in n-hexane, with a split ratio of 1:50. MS were taken at 70 eV with a mass range of m/z 40-450.
Identification of the components:
Each oil component was identified on the basis of its retention index, from MS library searches using the NIST and Wiley GC-MS databases, and by comparison with literature mass spectral data [8] .
